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1 . A method of forming a microelectronic structure, the method comprising: 
forming an oxide layer upon a semiconductor substrate; 

forming a first dielectric layer upon said oxide layer; 
selectively removing said first dielectric layer to expose said oxide layer at 
a plurality of areas; 

forming a second dielectric layer over said oxide layer and said first dielectric 

layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric layer, wherein each said spacer is situated upon said 
oxide layer, is in contact with said first dielectric layer, and is adjacent to an area of 
said plurality of areas; 

forming a plurality of isolation trenches extending below said oxide layer into 
said semiconductor substrate, wherein each said isolation trench is adjacent to and 
below a pair of said spacers and is situated at a corresponding area of said plurality 
of areas; 

filling each said isolation trench with a conformal layer, said conformal layer 
extending above said oxide layer in contact with a corresponding pair of said spacers; 

planarizing the conformal layer and each said spacer to form therefrom an 
upper surface for each said isolation trench that is co-planar to the other said upper 
surfaces; 

wherein material that is electrically insulative extends continuously between 
and within said plurality of isolation trenches. 

2. A method according to Claim 1, further comprising forming a liner upon a 
sidewall of each said isolation trench. 
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3. A method according to Claim 2, wherein said a liner is a thermally grown 
oxide of said semiconductor substrate. 

4. A method according to Claim 2, wherein forming said liner upon said 
sidewall of said isolation trench comprises deposition of a composition of matter. 

5. A method according to Claim 1 , further comprising forming a doped region 
below the termination of each said isolation trench within said semiconductor substrate. 

6. A method according to Claim 1, wherein said upper surface for each said 
isolation trench is formed by chemical mechanical planarization. 
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7. A method of forming a microelectronic structure, the method comprising: 

forming an oxide layer upon a semiconductor substrate; 

forming a first dielectric layer upon said oxide layer; 

selectively removing said first dielectric layer to expose said oxide layer at 
a plurality of areas; 

forming a second dielectric layer over said oxide layer and said first dielectric 

layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric layer, wherein each said spacer is situated upon said 
oxide layer, is in contact with said first dielectric layer, and is adjacent to an area of 
said plurality of areas; 

forming a plurality of isolation trenches extending below said oxide layer into 
said semiconductor substrate, wherein each said isolation trench is adjacent to and 
below a pair of said spacers and is situated at a corresponding area of said plurality 



filling each said isolation trench with a conformal layer, said conformal layer 
extending above said oxide layer in contact with a corresponding pair of said spacers; 

planarizing the conformal layer to form therefrom an upper surface for each 
said isolation trench that is co-planar to the other said upper surfaces, wherein: 

material that is electrically insulative extends continuously between 

and within said plurality of isolation trenches; 

said conformal layer and said spacers form said upper surface for each 

said isolation trench, each said upper surface being formed from said 

conformal layer and said spacer and being situated above said pad oxide 

layer; and 



of areas; 
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said first dielectric layer is in contact with at least a pair of said 
spacers and said pad oxide layer. 

8. A method according to Claim 7, further comprising: 

removing said pad oxide layer upon a portion of a surface of said 
semiconductor substrate; and 

forming a gate oxide layer upon said portion of said surface of said 
semiconductor substrate. 



9. A method according to Clank 7, wft&rein said upper surface for each said 
isolation trench is formed in an etch procesg^ing) an etch recipe that etches said first 



dielectric layer faster tharrsaid conformal layer and said spacers by a ratio in a range from 



of about 1:1 to about 2:1. \ 



10. A method according to Claim 9, wherein said ratio is in a range from about 
1.3:1 to about 1.7:1. 

11. A method according to Claim 7, wherein said upper surface for each said 
isolation trench is formed by the steps comprising: 

chemical mechanical planarization, wherein said conformal layer, said 
spacers, and said first dielectric layer form a planar first upper surface; and 

an etch that forms a second upper surface, said second upper surface being 
situated above said pad oxide layer. 
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12. A method according to Claim 11, wherein said etch uses an etch recipe that 
etches said first dielectric layer faster than said conformal layer and said spacers by a ratio 
in a range from about 1 : 1 to about 2:1. 

13. A method according to Claim 1 1, wherein said ratio in a range from about 
1.3:1 to about 1.7:1. 
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14. Amethod of forming a microelectronic structure, the method comprising: 
forming an oxide layer upon a semiconductor substrate; 
forming a silicon nitride layer upon said oxide layer; 
selectively removing said silicon nitride layer to expose said oxide layer at a 

plurality of areas\ 

forming a fJrst silicon dioxide layer over said oxide layer and over said silicon 
nitride layer; \ 

selectively rerrtoving said first silicon dioxide layer to form a plurality 
of spacers from said firsXsilicon dioxide layer, wherein each said spacer is situated 
upon said oxide layer, is contact with said silicon nitride layer, and is adjacent to an 
area of said plurality of areaV 

forming a plurality of i^latiorurencjaes extending below said oxide layer into 
and terminating within said seiTjpco^drotQr substrate, wherein each said isolation 
trench is adjacent to and boflow a pair ob said spacers and is situated at a 
corresponding area of said pj/iiralit^jo^flfeas: 

forming a corresponding electrically active region below the termination of 
said each said isolation trench within said semiconductor substrate; 

forming a liner upon a sidewall Vf each said isolation trench, said liner 
extending from an interface thereof with saia oxide layer to the termination of said 
isolation trench within said semiconductor subVtrate; 

filling each said isolation trench with a \econd silicon dioxide layer, said 
second silicon dioxide layer within each said isolation trench extending above said 
oxide layer in contact with the corresponding pair otWd spacers; and 

selectively removing said second silicon dioxide layer and said spacers to 
form an upper surface for each said isolation trench that iaco-planar to the other said 
upper surfaces and being situated above said pad oxide layfer, wherein material that 
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is electrically insulative extends co$jfraUtt$ly between and within said plurality of 
isolation trenches. 
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15. A methooS^ccording to Claim 14, wherein said a liner is a thermally grown 
oxide of said semiconductor substrate. 

16. A method accordnjg to Claim 14, wherein said liner is composed of silicon 

nitride. 

17. A method according to Claim 15, further comprising: 
removing said oxide layer upsjn a portion of a surface of said semiconductor 

substrate; and 

forming a gate oxide layer up^n said portion of said surface of said 
semiconductor substrate. 
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18. A method of a microelectronic structure, Ahe method comprising: 
forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon saidyoxide layer; 
forming a first dielectric layer upon said polysilicon layer; 
selectively removing said first dielectric layer and said polysilicon layer to 
expose said oxide layer at a plurality of areas; 

forming a second dielectric law conformally over said oxide layer, said 
polysilicon layer, and said first dielectric layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric layer, wherein each said spacer is upon said oxide layer, 
is in contact with both said polysilicon layer and said first dielectric layer, and is 
adjacent to an area of said plurality of areas; 

forming a plurality of isolation trenches extending below said oxide layer into 
and terminating within safid semiconductor substrate, wherein each said isolation 



trench is adjacent to gfnd 
corresponding area of ski 



'below a pair of said spacers and is situated at a 
of areas; 

filling each saifl isblfetion trench with a conformal third layer, said conformal 
third layer extending abpve paid oxide layer in contact with a corresponding pair of 
said spacers; 

planarizing ttfe conformal third layer to form therefrom an upper surface for 
each said isolation/irench that is co-planar to the other said upper surfaces; 

wherein material that is electrically insulative extends continuously between 
and within saidmlurality of isolation trenches; 

wherein planarizing the conformal third layer to form therefrom said upper 
surface for each said isolation trench that is co-planar to the other said upper surfaces 
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further comprises planarizing conformal third layer and each said spacer to form 
therefrom said co-planar upr 



urr 



\ 



>7 



19. A method according to Claim 18, wherein said upper surface for each said 



Isolation trench is formed by chemical mechanical planarization. 

20. A method according to Claim 18, further comprising forming a doped region 
below the termination of eacmsaid isolation trench within said semiconductor substrate. 

21. A method according to Claim 18 , further comprising, prior to filling 
each said isolation trench with said co\formal third layer, forming a liner upon a sidewall of 
each said isolation trench that extends from an interface thereof with said oxide layer to the 
termination of said isolation trench withinVaid semiconductor substrate, and wherein said 
conformal third layer is composed of an electrically conductive material. 

22. A method according to Claim 21, wherein said a liner is a thermally grown 
oxide of said semiconductor substrate. 



23. A method according to Claim 21, wherem forming said liner upon said 
sidewall of each said isolation trench comprises deposition of a composition of matter. 
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24. A method of a microelectronic structure, the method comprising: 
forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon said oxide layer; 
forming a first dielectric layer upon said polysilicon layer; 
selectively removing said first dielectric layer and said polysilicon layer to 
expose said oxide layer at a plurality of alreas; 

forming a second dielectric layer conformally over said oxide layer, said 
polysilicon layer, and said first dielectric layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric layer, vynerein each said spacer is upon said oxide layer, 
is in contact with both said polysilicon layer and said first dielectric layer, and is 
adjacent to an area of said pluraidty of areas; 

forming a plurality oMssoiation trenches extending below said oxide layer into 
and terminating within ^ajti/sjtmiconductor substrate, wherein each said isolation 



trench is adjacent to 



corresponding area of said plurality of areas; 



lir of said spacers and is situated at a 



filling each saicmsolat on trench with a conformal third layer, said conformal 
third layer extending groove safd oxide layer in contact with a corresponding pair of 
said spacers; 

planarizingAhe conformal third layer to form therefrom an upper surface for 
each said isolation trench that is co-planar to the other said upper surfaces; 

wherein material that is electrically insulative extends continuously between 
and within said plurality of isolation trenches; 

wherean said upper surface for each said isolation trench is formed from said 
conformal third layer, said spacers, and said first dielectric layer. 
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25. A method of a microelectronic structure, the method comprising: 

forming an oxide layer upon a semiconductor substrate; 

forming a polysilicon layer upon said oxide layer; 

forming a first dielectric layer upon said polysilicon layer; 

selectively removing said first/dielectric layer and said polysilicon layer to 
expose said oxide layer at a pluraliwof areas; 

forming a second dielectric layer conformally over said oxide layer, said 
polysilicon layer, and said first dielectric layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric law, wherein each said spacer is upon said oxide layer, 
is in contact with both said/polysilicon layer and said first dielectric layer, and is 
adjacent to an area of said/plurality of areas; 

forming a pMality of isolation trenches extending below said oxide layer into 
and terminating witniiV said semiconductor substrate, wherein each said isolation 
trench is adjacent/ tp and below a pair of said spacers and is situated at a 
corresponding 



earpt said plurality of areas; 
fach/lsaid isolation trench with a conformal third layer, said conformal 
ng above said oxide layer in contact with a corresponding pair of 



filling 
third layer ext< 
said spacers; 

planariiing the conformal third layer to form therefrom an upper surface for 
each said isolation trench that is co-planar to the other said upper surfaces; 

expqsing said oxide layer upon a portion of a surface of said semiconductor 
substrate; 

fo/ming a gate oxide layer upon said portion of said surface of said 
semiconductor substrate; 
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forming a layer composed of polysilicon upon said gate oxide layer in contact 



with a pair of said spacers; and 
selectively removing said 



th'fi 



saic 



srs and said layer composed 



of polysilicon to form a portion of at /east one of said upper surfaces; 

wherein material that is elecjricalw insulative extends continuously between 
and within said plurality of isolation trenches. 
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26, A method of a microelectronic structure, thp method comprising: 
forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon said oxide layer; 
forming a first dielectric layer upon said polysilicon layer; 
selectively removing said first dielectric layer and said polysilicon layer to 
expose said oxide layer at a plurality of areas; 

forming a second dielectric layer conformally over said oxide layer, said 
polysilicon layer, and said first dielectric layer; 

selectively removing said second dielectric layer to form a plurality of spacers 
from said second dielectric layer, wherein each said spacer is upon said oxide layer, 
is in contact with both said polysilicon layer and said first dielectric layer, and is 
adjacent to an area of said plurality of areas; 

forming a pluralityoy isolation trenches extending below said oxide layer into 
and terminating within/sajxl semiconductor substrate, wherein each said isolation 

below of said spacers and is situated at a 

urality of areas; 
M isolation trench with a conformal third layer, said conformal 
bove said oxide layer in contact with a corresponding pair of 



trench is adjacent to and 



corresponding area c 
filling each s; 
third layer extendini 
said spacers; 



planarizing the conformal third layer by an etch using an etch recipe that 
etches said first dfelectric layer faster than said conformal third layer and said spacers 
by a ratio in a/ange from of abou^l:lJp^ about 2:1 to form therefrom an upper 
surface for egfch said isolation trench that is co-planar to the other said upper 
surfaces; 

whei/ein material that is electrically insulative extends continuously between 
and within feaid plurality of isolation trenches. 
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27. A method according to Claim 26, wherein said ratio is in a range from about 
3:1 to about 1,7:1. 




A method of a microelectronic structure/the method comprising: 
forming an oxide layer upon a semiconductor substrate; 
forming a polysilicon layer upon saifl oxide layer; 
forming a first dielectric layer upon said polysilicon layer; 
selectively removing said first dielectric layer and said polysilicon layer to 
expose said oxide layer at a plurality jbf areas; 

forming a second dielectric? layer conformally over said oxide layer, said 
polysilicon layer, and said first dielectric layer; 

selectively removii^a^ second dielectric layer to form a plurality of spacers 
from said second dielectric lM'er, wherein each said spacer is upon said oxide layer, 



is in contact with both 



adjacent to an area of said plurality of areas; 



forming a plurality o 



-polysilieon layer and said first dielectric layer, and is 



)|f isolation trenches extending below said oxide layer into 
and terminating within said semiconductor substrate, wherein each said isolation 
trench is adjacent to and below a pair of said spacers and is situated at a 
corresponding jirea of said plurality of areas; 

fillinj/each said isolation trench with a conformal third layer, said conformal 
third layer ptending above said oxide layer in contact with a corresponding pair of 
said spacers; 

Dlanarizing the conformal third layer to form therefrom an upper surface for 
each ^aid isolation trench that is co-planar to the other said upper surfaces; 

chemical mechanical planarization of said conformal third layer, said spacers, 
said first dielectric layer to form a planar first upper surface; and 
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an etch that forms a planar second upper surface, said second upper surface 
being situated above said oxide lawr; 

wherein material thatis ejectrically insulative extends continuously between 
and within said plurality of it ortation trenches. 

29. A method accor lipg ioClaim^B, wherein said etch uses an etch recipe that 
etches said first dielectric layeJ yfastei than said conformal third layer and said spacers by a 
ratio in a range from about 1 :fl to abqut 2:1. 

30. A method o^forming and filling an isolation trench according to Claim 28, 
wherein said ratio in a range from about 1 .3 : 1 to about 1.7:1. 
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31. A method of forming a microelectronic structure, the method comprising: 

forming a pad oxrde layer upon a semiconductor substrate; 

forming a polysilicqn layer upon said oxide layer; 

forming a silicon nitride layer upon said poly silicon layer; 

selectively removing said silicon nitride layer and said polysilicon layer to 
expose said oxide layer at a plurality of areas; 

forming a first silicon dioxioe layer over said oxide layer and over said silicon 
nitride layer; \ 

selectively removing said firs^silicon dioxide layer to form a plurality of 
spacers from said first silicon dioxide layer, wheretffeziph said spacer is situated upon 
said oxide layer, is in contact with said silic^nitrkjjg^layer and said polysilicon layer, 
and is adjacent to an area of said plurality omreasy 

forming a plurality of isolationytrencjjee^tending below said oxide layer into 
and terminating within said semiconductor subVtrate, wherein each said isolation 
trench is adjacent to and below a pair of saiM spacers and is situated at a 
corresponding area of said plurality of areas; \ 

V forming a corresponding doped region belowVhe termination of each said 
isolation trench within said semiconductor substrate; \ 

^ forming a liner upon a sidewall of each said isolation trench, each said liner 
extending from an interface thereof with said oxide layer toVhe termination of said 
isolation trench within said semiconductor substrate; \ 

filling each said isolation trench with a second layeA said second layer 
extending above said oxide layer in contact with a corresponding pair of said spacers; 
and 
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1 ^3 \ planarizing second layer and each of said spacers to form therefrom an 

2 upper surface for each said isolation trench that is co-planar to the other said upper 



surfaces and is situated abdve said oxide layer; 

wherein material that is^electrically insulative extends continuously between 
and within said plurality of isolatils^ trej^he^ 

32. A method according tcTCl^fm 3 1 , "^erein each said liner is a thermally grown 
oxide of said semiconductor substrate, and wherei\said second layer is composed on an 
electrically conductive material. 

33. A method according to Claim 31, wherein eaoh said liner is composed of 



^silicon nitri de, and wherein said second layer is composed on atj electrically conductive 
X 



material. 
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34/£) A method Wording to Claim 31, further comprising: 

exposing saio\pxide layer upon a portion of a surface of said semiconductor 
substrate; 

forming a gate dxide layer upon said portion of said surface of said 
semiconductor substrate; ana 

forming a layer composed of polysilicon upon said gate oxide layer in contact 
with a pair of said spacers, and 

selectively removing said la^r composed of polysilicon to form a portion of 
at least one of said upper surfaces. 
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35. A method for a microelectronic structure, the method comprising: 

providing a semiconductor substrate j/aving a top surface with an oxide layer 
thereon; 

forming a polysilicon layer upon&aid oxide layer; 
forming a first layer upon said uolysilicon layer; 

forming a plurality of isolation trenches having electrically insulative material 
extending continuously between and/vithin said plurality of isolation trenches, each 
said 



isolation trench: 

having a 
layer in contac 
extendi 
semiconductor, 



^pa 



omposed of a dielectric material upon said oxide 
aid first layer and said polysilicon layer; 
5fom an opening thereto at the top surface of said 
s^ate and below said oxide layer into and terminating 
within said semiconductor substrate adjacent to and below said spacer; 

havingya second layer filling said isolation trench and extending above 
said oxide layer in contact with said spacer; and 

having a planar upper surface formed from said second layer and said 
spacer arid being situated above said oxide layer. 



36. The method as defmed in Claim 35, further comprising: 

doping the semiconductor substrate with a dopant having a first conductivity 

type; 

doping the semiconductorNsubstrate below each said isolation trench with a 
dopant having a second conductivity \ype opposite the first conductivity type to form 
a doped trench bottom that is below and in contact with a respective one of each said 
isolation trench. 
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j 37. The method as darned in Claim 36, wherein the doped trench bottom has a 
width, each said the isolation trench has a width, and the width of each said doped trench 
bottom is greater than the width of the\espective isolation trench. 




38. A method for a microelectronic structure, the method comprising: 



providing a semiconductor substrate having a top surface with an oxide layer 



forming a first layer upon sard oxide layer; 
forming a plurality of isolation trenches having electrically insulative material 
extending continuously between ^Ind within said plurality of isolation trenches, each 
said 

isolation trench: 

having atepa&r composed of a dielectric material upon said oxide 



layer in contact wx^\Sx3^rst layer; 



extendimg from an opening thereto at the top surface of said 
semiconductor /substrate and below said oxide layer into and terminating 
within said semiconductor substrate adjacent to and below said spacer; 

haviag a second layer filling said isolation trench and extending above 
said oxide /ayer in contact with said spacer; and 

hafving a planar upper surface formed from said second layer and said 
spacer afcid being situated above said oxide layer. 
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39. Th^smethod as defined in Claim 38, further comprising: 

dopingW semiconductor substrate with a dopant having a first conductivity 
type; and \ 

doping the semiconductor substrate below each said isolation trench with a 
dopant having a second conductivity type opposite the first conductivity type to form 
a doped trench bottom thafsis below and in contact with a respective one of said 
isolation trenches. \ 

40. The method as defined in Claim 39, wherein: 
the doped trench bottom has a ^idth; 

each said isolation trench has a wichh; and 

the width of each said doped trench Bottom is greater than the width of the 
respective isolation trench. \ 
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41 , A method of a microelectronic structure, the method comprising: 
providing a semiconductor substrate having a top surface; 
forming first and second isolation trenches each: 

extending into and being defined by the semiconductor substrate; 
£ having an opening theret^ at the top surface of the semiconductor 

substrate; and 

extending below and beiiig centered between a pair of spacers situated 
above the top surface of the semiconductor substrate; 
and wherein: 



an electrically insula 



within the first and second isolation trenches; and 



a planar surfi 
continuously to the s< 



e material extends continuously between and 



pegps at the first isolation trench and extends 
lafion trench. 



42. A method for a micrdelectronjc structure, the method comprising: 

providing a semiconductor substrate having a top surface with an oxide layer 
thereon; 

forming a polysilic6n layer upon said oxide layer; 
forming a first law upon said polysilicon layer; 
forming a first isolation structure including: 

first spacer composed of a dielectric material upon said 
oxide Jkyer in contact with said first layer and said polysilicon layer; 

a first isolation trench extending from an opening thereto at 
the /op surface of said semiconductor substrate and below said oxide 
layer into and terminating within said semiconductor substrate 
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adjacent to and below said first spacer) wherein said first spacer is 
situated on a side of said first isolation trench; 

a second spacer composed oya dielectric material upon said 
oxide layer in contact with said firstr layer and said poly silicon layer, 
said second spacer being situated on a side of said first isolation 
trench opposite the side of saici first spacer; 
forming a second isolation structuro^including: 

a first spacer composed of a dielectric material upon said 
oxide layer in contact with said first layer and said polysilicon layer; 

a first isolatiorr trench extending below said oxide layer into 
and terminating witmn said semiconductor substrate adjacent to and 
below said first spacer of said second isolation structure, wherein said 
first spacer of tfcjid second isolation structure is situated on a side of 
said first isoMipn trench; 

a seccfral spacer composed of a dielectric material upon said 
oxide law/nj^ont^ct^with said first layer and said polysilicon layer, 
said secona spicer of said second isolation structure being situated on 
a side Idt said first isolation trench opposite the side of said first 
spacer of said second isolation structure; 
forming an active area located within said semiconductor substrate between 
said first and second isolation structures; 

forming a second layer, composed of an electrically insulative material, filling 
said first and second isolation trenches and extending continuously therebetween and 
above said oxide layer in contact with said first and second spacers of said respective 
first and secomd isolation structures; and 
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forming a planar upper surface from said second 1; 
second spacers of said respective first and second isolation 
situated above said oxide layer. / 



^er and said first and 
structures, and being 



43. A method of a microelectronic structure, the mithod comprising: 

providing a semiconductor substrate having a Jop surface with an oxide layer 
thereon; 

forming a first layer upon said oxide layer, 
forming a first isolation structure including: 

a first spacer composecy of a dielectric material upon said 
oxide layer in contact with saia first layer; 

a first isolation trejachf extending from an opening thereto at 
the top surface of said semiconductor substrate and below said oxide 
layer into and term: 
adjacent to and beloj 



within said semiconductor substrate 
IrsJ^sfJacer, wherein said first spacer is 
situated on a side ofl ^l^Tfiifet isolation trench; 

a second spice/ 6oriposed of a dielectric material upon said 
oxide layer in cont< cj with ^aid first layer, said second spacer being 
situated on a side qf said first isolation trench opposite the side of 
said first spacer; 
forming a second isolation structure including: 

a first spacer composed of a dielectric material upon said 
oxide layer in contact with said first layer; 

a first isolation trench extending below said oxide layer into 
and terminating within said semiconductor substrate adjacent to and 
below said first spacer of said second isolation structure, wherein said 
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first spacer of said second isolation structure is situated on a side of 
said first isolation trench; 

a second spacer composed of a dielectric material upon said 
oxide layer in contact wim said first layer, said second spacer of said 
second isolation structure being situated on a side of said first 
isolation trench onposite the side of said first spacer of said second 
isolation structure; 

forming an actiW^rqa located within said semiconductor substrate between 

said first and second i$l§fion structures; 

forming a secoM l4ye^gpm{5osed of an electrically insulative material, filling 

)lat on trenches and extending continuously therebetween and 

in contact with said first and second spacers of said respective 

first and second /solsftion structures; and 
/ ^ 

forming a planar upper surface formed from said second layer and said first 
and second spacers of said respective first and second isolation structures, and being 
situated aopve said oxide layer. 



said first and second i 
above said oxide layei 
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